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S1.  Inverse DC Susceptibility  
 
Fig. S1 below shows the reciprocal DC susceptibility of the primary FeTiO3-II sample 
discussed in the manuscript.  For temperatures above ~120 K, the data are linear, 
indicating a Curie-Weiss regime.  A fit to these data yield an effective moment, peff, of 
5.6 uM/Fe and a Weiss constant, !, of -248 K.  As discussed in the manuscript, the 
former is consistent with ilmenite and other Fe2+ oxide systems, while the latter reflects 
strong antiferromagnetic interactions and good agreement with the theoretical value of -
305 K provided in Reference 18. 
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Fig. S1  Reciprocal DC magnetic susceptibility of FeTiO3-II measured in 1 kOe on 
cooling. 
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S2.  Potential Impact of Magnetic Impurity Phases 
 
As discussed in the manuscript, we identified a number of impurity phases based on 
analysis of the synchrotron x-ray powder diffraction data.  This analysis (details are 
presented below in Section S5) indicated no evidence (> 1% weight fraction) for Fe3O4, 
magnetite, as a crystalline phase. Magnetite, which has a known Verwey transition at 
~120 K, with impact on both its magnetic and electronic behavior, is of concern when 
discussing intrinsic versus extrinsic behavior of our FeTiO3-II sample.    
 
Despite no evidence for Fe3O4 in the diffraction data, we now consider the possibility that 
magnetite could be present in our sample as an amorphous phase or in very small (< 1% 
weight fraction), and so not observed as Bragg reflections in the x-ray data. The 
following discussion argues based on bulk thermodynamic and magnetic data that Fe3O4 
is not responsible for the 120 K phenomenon in our sample and that this behavior is thus 
intrinsic to the FeTiO3-II compound. 
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Fig. S2  Specific heat of FeTiO3-II.  Red points:  data; blue line: phenomenological cubic 
polynomial background.  Inset:  Background-subtracted data in the range 40-150 K. 
 
Figure S2 shows the specific heat of the primary FeTiO3-II sample plotted as Cp/T versus 
T. The blue line is a phenomenological third-order polynomial fit as ‘background.’  The 
entropy of the transition, !Smag, can be estimated as the area between the data and the 
background to be 2.1 J/mol•K.  The specific heat of Fe3O4 has been measured by 
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Shepherd et al. (Phys. Rev. B 31, 1107, (1985)).  The entropy of the 120 K Verwey 
transition is reported by this group to be !Smag ~ 6 J/mole Fe3O4•K.  Normalizing to a per 
mole Fe basis gives ~2 J/mol Fe•K.  The comparable size of our measured !Smag and that 
for pure Fe3O4 indicates that the transition in our data cannot be explained by 
contamination of Fe3O4 unless it is a substantial majority fraction of the sample. 
 
However, the room temperature magnetization of our sample demonstrates that any 
Fe3O4 impurity must be at or below the 1% level. Shown in Fig. S3 are DC magnetization 
at room temperature for single crystal and thin film magnetite taken from Arora et al., 
Phys. Rev. B 77, 134443 (2008). The saturation magnetization for the single crystal Fe3O4 
at 10 kOe is ~500 emu/cm3.  Using the known density of Fe3O4, this corresponds to 
22000 emu/mol Fe3O4 or ~ 4 µB/f.u. = 1.33 µB/Fe.  Similar values have been reported 
elsewhere (Selwood, Magnetochemistry page 38; Trémolet de Lacheisserie, Etienne du; 
Gignoux, Damien; Schlenker, Michel (Eds.) Magnetism:  Materials and Applications, p. 
488)). 
 
 
 
Fig. S3:  DC magnetization of Fe3O4 single crystal and films.  From Arora et al. Phys. 
Rev. B 77, 134443 (2008). 
 
 
In comparison, DC magnetization data measured on our FeTiO3-II sample at 300 K (Fig. 
S4) show that our weak magnetic signal must be of order 10-3 µB/Fe, implying < 1% 
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Fe3O4.  Fe3O4 thus does not constitute a substantial majority phase in the sample; if 
present at all it is in <1% abundance. 
 
 
Fig. S4  DC magnetization of FeTiO3-II at 300 K.  Note:  the ordinate scale is based on 
using the formula weight of FeTiO3-II when normalizing the raw data from the 
magnetometer; however, the formula weights of FeTiO3 and Fe3O4 differ by 
approximately 30%, so this cannot account for a hundred-fold or thousand-fold 
difference. 
 
The assumption of an Fe3O4 impurity phase leads to contradiction between the bulk 
magnetization and specific heat measurements.  On this basis, we eliminate Fe3O4 as the 
cause of the 120 K feature in our data and argue that it is an intrinsic property of the 
FeTiO3-II phase. 
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S3. Comparison of M(T) Data for Two Samples 
 
To ensure sample reproducibility, we synthesized a secondary sample of FeTiO3-II, also 
at 18 GPa and 1200 oC. The plots below shows M(T) measured under two fields, 10 Oe 
and 3 kOe on zero- and field-cooling (ZFC and FC, respectively).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S5 DC magnetization as a function of temperature for two samples of FeTiO3-II. 
Open symbols refer to the sample discussed in the manuscript (primary sample), while 
closed symbols refer to the secondary sample.  
 
 
 
Comparison of the data indicate similar transition temperatures and qualitative 
temperature dependence.  
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S4. Synchrotron powder Diffraction Data  
 
To analyze the phase composition and refine the crystal structure of FeTiO3-II, 
synchrotron powder diffraction data were collected at 11-BM-B (Advanced Photon 
Source) on polycrystalline sample of FeTiO3-II in transmission mode.  The wavelength 
used was 0.4581960 Å.  The data shown in Fig. S6 show sharp Bragg reflections 
indicating that the phase(s) in the sample are well-crystallized.  The flat background 
indicates no evidence for marked concentration of amorphous component(s). 
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Fig. S6  Synchrotron powder diffraction data collected at the APS on the primary sample 
of FeTiO3-II 
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S5. Rietveld Refinement of Synchrotron Powder Diffraction Data 
 
 
Fig. S7 shows the results of Rietveld refinement of the synchrotron powder x-ray data 
collected on the 11-BM-B diffractmeter at the Advanced Photon source showing all 
identified crystalline phases.  The visual fit to the data is excellent, and refinement 
statistics (see Table S2 below) demonstrate the correctness of the model.  Lattice 
constants and crystallographic parameters (Table S1) agree well with those previously 
published by Leinenweber et al. (Phys. Chem. Mineral. 22, (1995) 251) 
 
 
 
Fig. S7  Rietveld refinement of synchrotron x-ray powder diffraction data for FeTiO3-II. 
Red: observed data, green: calculated fit to data, purple: difference curve. Tickmarks for 
phases from top to bottom; black: Fe2TiO5, light blue: Ti2O, purple: FeO, blue: Fe, red: 
Ti, black FeTiO3-II 
 
Table S1 : Lattice parameters, Fe/Ti fractional occupancies, and the amounts of 
crystalline phases present obtained from the Rietveld fits to synchrotron powder 
diffraction data. Literature data for the same FeTiO3 phase are also included for 
comparison. Space group: R3c 
 
Sample a (Å) b (Å) c (Å) V (Å3) 
Fe 
occup. 
Ti 
occup. 
This work 5.12362(4) 5.12362(4) 13.7471(1) 312.532(6) 1.012(6) 0.980(5) 
Literature* 5.12334(5) 5.12334(5) 13.7602(2) 312.800(6) 1.0 1.0 
*K. Leinenweber, J. Linton, A. Navrotsky, Y. Fei, and J. B. Parise, Phys. 
Chem. Mineral. 22, (1995) 251. 
 
 
Sample FeTiO3 (wt%) Ti (wt%) Ti2O (wt%) Fe (wt%) FeO (wt%) Fe2TiO5 (wt%) 
This work 88.09(10) 6.90(7) 3.23(6) 1.11(2) 0.50(22) Trace amount 
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Table S2. Agreement indices for the Rietveld refinement in Table S1 
 
Red. "2 7.563 
wRp 0.1463 
R(F2) 0.0601 
 
 
 
The synchrotron x-ray data allow us to evaluate the potential crystalline impurity phases 
in the sample.  We used the International Center for Diffraction Data (ICDD) PDF-4+ 
database to search for possible impurities based on line position and intensity matching.  
We then tested the reliability of candidate phases by adding them to the Rietveld 
refinement.  This process is detailed in Figs S8 – S18.  The conclusions from this analysis 
are that the FeTiO3-II phase was contaminated by minor fractions of metallic Ti and Fe 
and oxides, including FeO, Ti2O and Fe2TiO5.  The weight fractions of the crystalline 
components are presented in Table S1. 
 
Ti: 
Initial phase ID showed good match to the two strongest reflections of elemental Ti (blue 
tickmarks). 
 
Fig. S8:  ICDD database search-match revealing presence of metallic Ti. 
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Fig. S9. Rietveld fit including Ti (refined to #7 wt%). 
 
 
Fig. S10  ICDD database search-match revealing presence of Ti2O 
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Fig. S11. Rietveld fit including Ti2O (refined to #3 wt%). 
 
 
 
Fig. S12  ICDD database search-match revealing presence of metallic Fe. 
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Fig. S13. Rietveld fit including Fe (refined to #1 wt%). 
 
 
 
Fig. S14  ICDD database search-match revealing presence of FeO. 
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Fig. S15. Rietveld fit including FeO (refined to #0.5 wt%). 
 
 
We also checked for other likely oxides of iron that might be potential magnetic 
contaminants, Fe2O3 (hematite) and Fe3O4 (magnetite).  The latter is particularly relevant, 
as it has a known magnetic and electronic transition at 120 K (Verwey transition).  Both 
the ICDD search-match and the Rietveld fit (Fig. S16) show that while the reflections 
(and lattice parameters) of hematite are close to those of FeTiO3, the discrepancy is clear.  
We note that hematite and ilmenite form a complete solid solution at ambient pressure 
(R.W Taylor, Amer. Mineral.  49, 1016 (1964).  Although the Rietveld refinement 
showed no evidence for Fe/Ti site mixing, we cannot rule out a very small level of such 
disorder.  Nonetheless, we thus conclude that hematite is not present as crystalline phases 
above our detection level (1%). The four strongest reflections of magnetite, Fe3O4, are 
compared to the diffraction pattern in Fig. S17. The Rietveld fit (Fig. S18) shows that the 
strongest reflection (2! = 10.38o) and another weaker reflection are not matched at all. 
These data indicate that magnetite is not present as a crystalline phase above the 1% 
level.  
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Fig S16  ICDD database search-match for Fe2O3 (top) and Rietveld refinement including 
for Fe2O3 as a candidate impurity phase (bottom). 
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Fig. S17.  ICDD search-match for Fe3O4. 
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S18.  Rietveld fit including Fe3O4 as a candidate impurity phase. 
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S6.  Piezoforce Microscopy:  Frequency and Voltage Dependence 
 
As discussed in the manuscript and detailed above in section S3, we prepared two 
samples of FeTiO3-II.  Fig. S19 shows a comparison of PFM data collected on the two 
samples. It is clear that the amplitude and phase maps of the two samples show the same 
features; the only marked difference is the grain size.  As shown in section S3, this 
sample is also weakly ferromagnetic at ~120 K; thus, both samples are consistent and 
considering the analysis of impurity phases discussed above, we can reasonably conclude 
that they represent the intrinsic behavior of FeTiO3-II. 
 
 
 
Fig. S19.  Comparison of PFM data for two samples of FeTiO3-II.  Images are 3.5 x 3.5 
µm2. 
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Fig. S20 shows PFM data collected on ilmenite and on the second sample of FeTiO3-II.  
The ac modulation voltage applied to the tip was 1.5 Vrms at 17 kHz, and the applied 
force by the tip was 43 nN. The lack of contrast in ilmenite demonstrates it is not polar, 
while the contrast observed in amplitude and phase maps for the FeTiO3-II sample show 
it is polar. It is important to note that we first imaged ilmenite and then using the same tip 
and voltage conditions, we imaged the FeTiO3-II sample. This excludes the tip wear 
effect or other spurious artifacts involved in the measurement. If we reversed the order of 
measurement, one can argue that the tip has worn and it is not clear whether the lack of 
contrast in the ilmenite data is due to the non-polar nature or to a tip wear effect.  
 
 
 
 
 
Fig. S20  Ilmenite and second FeTiO3-II sample imaged using same tip and under 
identical voltage conditions (1.5 Vrms at 17 KHz).  Images are 5 x 5 µm
2. 
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Fig S21 shows the effect of frequency on the PFM measurements on the second sample 
of FeTiO3-II.  Up to about 20 kHz, the amplitude and phase remain fairly constant; 
however, near the resonance peak at ~40 kHz,  the amplitude shows a peak and phase 
reverses by 180o. We used 17 kHz as a reference frequency. 
 
 
Fig. S21  Frequency dependence of PFM on the second FeTiO3-II sample. Images are 5 x 
5 µm2. 
 
 
Finally, in Fig. S22, we show the effect of changing the bias voltage of the tip on the 
PFM response.  The data show no qualitative impact of changing the voltage from 0.5 
Vrms to 1.5 Vrms.  Quantitatively, the amplitude scales with the voltage and the 
signal/noise of the phase signal improves.  Both effects are consistent with an increase in 
the interaction volume at higher tip voltage. 
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Fig. S22. Effect of voltage on PFM maps of the second FeTiO3-II sample.  Images are 5 x 
5 µm2. 
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Appendix.  Refined Crystal Structure Parameters 
 
The results of the Rietveld refinement are tabulated in this appendix. 
 
 
 
1FeTiO3 LiNbO3 phase TVFTHP2                                        
PUBTABLE Version Win32  Mar 10 15:08:18 2009 Page   1 
 
 
                   |-----------------------------------------| 
                   |     Program PUBTABLES Version Win32     | 
                   |  Generate crystal structure data tables | 
                   | Distributed on Mon Nov 12 12:16:18 2007 | 
                   |-----------------------------------------| 
 
        |--------------------------------------------------------------
-| 
        |            Allen C. Larson and Robert B. Von Dreele           
| 
        |      Manuel Lujan, Jr. Neutron Scattering Center, MS-H805     
| 
        |      Los Alamos National Laboratory, Los Alamos, NM  87545    
| 
        |                                                               
| 
        | Copyright, 2000, The Regents of the University of California. 
| 
        |--------------------------------------------------------------
-| 
 
 GENLES was run on Mar 10 14:59:58 2009    Total cycles run 323 
 
 The Current Least-Squares controls are 
 
 Maximum number of cycles is    3 
 I/SigI cut-off is  1.00 
 
 
 Anisotropic thermal factors are defined by 
   T = exp(h**2*astr**2*u11+... +2*h*k*astr*bstr*u12+... ) 
 
 
 Space group R 3 c                
 The lattice is acentric  R-centered trigonal      Laue symmetry 3barm1 
  Multiplicity of a general site is  18 
  The location of the origin is arbitrary in z   
 
 The equivalent positions are: 
 
 ( 1)     X      Y      Z  ( 2)    -Y     X-Y     Z  ( 3)    Y-X    -X      
Z  
 ( 4)    Y-X     Y  1/2+Z  ( 5)    -Y     -X  1/2+Z  ( 6)     X     X-Y 
1/2+Z  
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 Lattice constants are  
  a =  5.12362(4)  b = A  c =  13.74707(15)  
  Alpha =  90     Beta =  90    Gamma =  120   
 Cell volume = 312.532(5) 
 
  Name         X             Y             Z         Ui/Ue*100    Site 
sym Mult Type Seq Fractn 
  Fe1      0.000000      0.000000      0.28802(9)     1.81            3      
6   FE+2  1 1.012(6)     
  Ti1      0.000000      0.000000      0.00076(9)     0.29            3      
6   TI+4  2 0.980(5)     
  O1       0.0523(4)     0.33982(34)   0.06242(16)    1.21(8)         1     
18   O-2   3 1.0000       
 
 Thermal parameters multiplied by 100.0 are 
  Name        U11          U22          U33          U12          U13          
U23 
  Fe1       1.81         1.81         1.81         0.00         0.00         
0.00         
  Ti1       0.29         0.29         0.29         0.00         0.00         
0.00         
  O1        1.21(8)      1.21         1.21         0.00         0.00         
0.00         
1FeTiO3 LiNbO3 phase TVFTHP2                                        
PUBTABLE Version Win32  Mar 10 15:08:18 2009 Page   2 
 
 
 Space group F m -3 m             
 The lattice is centric  F-centered cubic         Laue symmetry m3m    
  Multiplicity of a general site is 192 
  The symmetry of the point 0,0,0 contains 1bar 
 
 The equivalent positions are: 
 
 ( 1)     X      Y      Z  ( 2)     Z      X      Y  ( 3)     Y      Z      
X  
 ( 4)     X      Y     -Z  ( 5)    -Z      X      Y  ( 6)     Y     -Z      
X  
 ( 7)    -Z      X     -Y  ( 8)    -Y     -Z      X  ( 9)     Y     -Z     
-X  
 (10)    -X      Y     -Z  (11)    -Z     -X      Y  (12)     X     -Y     
-Z  
 (13)     Y      X      Z  (14)     Z      Y      X  (15)     X      Z      
Y  
 (16)     Y      X     -Z  (17)    -Z      Y      X  (18)     X     -Z      
Y  
 (19)    -Z      Y     -X  (20)    -X     -Z      Y  (21)     X     -Z     
-Y  
 (22)    -Y      X     -Z  (23)    -Z     -Y      X  (24)     Y     -X     
-Z  
  
 
 Lattice constants are  
  a =  4.08579(7)  b = A  c = A  
  Alpha =  90     Beta =  90    Gamma =  90    
 Cell volume = 68.2071(19) 
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  Name         X             Y             Z         Ui/Ue*100    Site 
sym Mult Type Seq Fractn 
  Ti1      0.000000      0.000000      0.000000       0.60           
M3M     4   TI    1 1.0000       
 
 Thermal parameters multiplied by 100.0 are 
  Name        U11          U22          U33          U12          U13          
U23 
  Ti1       0.60         0.60         0.60         0.00         0.00         
0.00         
1FeTiO3 LiNbO3 phase TVFTHP2                                        
PUBTABLE Version Win32  Mar 10 15:08:18 2009 Page   3 
 
 
 Space group I m -3 m             
 The lattice is centric  I-centered cubic         Laue symmetry m3m    
  Multiplicity of a general site is  96 
  The symmetry of the point 0,0,0 contains 1bar 
 
 The equivalent positions are: 
 
 ( 1)     X      Y      Z  ( 2)     Z      X      Y  ( 3)     Y      Z      
X  
 ( 4)     X      Y     -Z  ( 5)    -Z      X      Y  ( 6)     Y     -Z      
X  
 ( 7)    -Z      X     -Y  ( 8)    -Y     -Z      X  ( 9)     Y     -Z     
-X  
 (10)    -X      Y     -Z  (11)    -Z     -X      Y  (12)     X     -Y     
-Z  
 (13)     Y      X      Z  (14)     Z      Y      X  (15)     X      Z      
Y  
 (16)     Y      X     -Z  (17)    -Z      Y      X  (18)     X     -Z      
Y  
 (19)    -Z      Y     -X  (20)    -X     -Z      Y  (21)     X     -Z     
-Y  
 (22)    -Y      X     -Z  (23)    -Z     -Y      X  (24)     Y     -X     
-Z  
  
 
 Lattice constants are  
  a =  2.77454(8)  b = A  c = A  
  Alpha =  90     Beta =  90    Gamma =  90    
 Cell volume = 21.3587(11) 
 
  Name         X             Y             Z         Ui/Ue*100    Site 
sym Mult Type Seq Fractn 
  Fe1      0.000000      0.000000      0.000000       0.22           
M3M     2   FE    1 1.0000       
 
 Thermal parameters multiplied by 100.0 are 
  Name        U11          U22          U33          U12          U13          
U23 
  Fe1       0.22         0.22         0.22         0.00         0.00         
0.00         
1FeTiO3 LiNbO3 phase TVFTHP2                                        
PUBTABLE Version Win32  Mar 10 15:08:18 2009 Page   4 
 24 
 
 
 Space group F m -3 m             
 The lattice is centric  F-centered cubic         Laue symmetry m3m    
  Multiplicity of a general site is 192 
  The symmetry of the point 0,0,0 contains 1bar 
 
 The equivalent positions are: 
 
 ( 1)     X      Y      Z  ( 2)     Z      X      Y  ( 3)     Y      Z      
X  
 ( 4)     X      Y     -Z  ( 5)    -Z      X      Y  ( 6)     Y     -Z      
X  
 ( 7)    -Z      X     -Y  ( 8)    -Y     -Z      X  ( 9)     Y     -Z     
-X  
 (10)    -X      Y     -Z  (11)    -Z     -X      Y  (12)     X     -Y     
-Z  
 (13)     Y      X      Z  (14)     Z      Y      X  (15)     X      Z      
Y  
 (16)     Y      X     -Z  (17)    -Z      Y      X  (18)     X     -Z      
Y  
 (19)    -Z      Y     -X  (20)    -X     -Z      Y  (21)     X     -Z     
-Y  
 (22)    -Y      X     -Z  (23)    -Z     -Y      X  (24)     Y     -X     
-Z  
  
 
 Lattice constants are  
  a =  4.32902(30)  b = A  c = A  
  Alpha =  90     Beta =  90    Gamma =  90    
 Cell volume = 81.128(10) 
 
  Name         X             Y             Z         Ui/Ue*100    Site 
sym Mult Type Seq Fractn 
  Fe1      0.000000      0.000000      0.000000       0.55           
M3M     4   FE+2  1 1.0000       
  O1       0.500000      0.500000      0.500000       0.55           
M3M     4   O-2   2 1.0000       
 
 Thermal parameters multiplied by 100.0 are 
  Name        U11          U22          U33          U12          U13          
U23 
  Fe1       0.55         0.55         0.55         0.00         0.00         
0.00         
  O1        0.55         0.55         0.55         0.00         0.00         
0.00         
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 Space group P -3 m 1             
 The lattice is centric   primitive trigonal      Laue symmetry 3barm1 
  Multiplicity of a general site is  12 
  The symmetry of the point 0,0,0 contains 1bar 
 
 The equivalent positions are: 
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 ( 1)     X      Y      Z  ( 2)    -Y     X-Y     Z  ( 3)    Y-X    -X      
Z  
 ( 4)    Y-X     Y      Z  ( 5)    -Y     -X      Z  ( 6)     X     X-Y     
Z  
  
 
 Lattice constants are  
  a =  2.96448(16)  b = A  c =  4.81540(34)  
  Alpha =  90     Beta =  90    Gamma =  120   
 Cell volume = 36.649(4) 
 
  Name         X             Y             Z         Ui/Ue*100    Site 
sym Mult Type Seq Fractn 
  Ti1      0.333330      0.666660      0.250000       2.50         
3M(100)   2   TI    1 1.0000       
  O1       0.000000      0.000000      0.000000       2.50        -
3M(100)   1   O     2 1.0000       
 
 Thermal parameters multiplied by 100.0 are 
  Name        U11          U22          U33          U12          U13          
U23 
  Ti1       2.50         2.50         2.50         0.00         0.00         
0.00         
  O1        2.50         2.50         2.50         0.00         0.00         
0.00         
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 Space group C m c m              
 The lattice is centric  C-centered orthorhombic  Laue symmetry mmm    
  Multiplicity of a general site is  16 
  The symmetry of the point 0,0,0 contains 1bar 
 
 The equivalent positions are: 
 
 ( 1)     X      Y      Z  ( 2)    -X      Y      Z  
 ( 3)     X     -Y  1/2+Z  ( 4)    -X     -Y  1/2+Z  
  
 
 Lattice constants are  
  a =  3.7479(29)  b =  9.790(10)  c =  10.110(17)  
  Alpha =  90     Beta =  90    Gamma =  90    
 Cell volume = 371.0(8) 
 
  Name         X             Y             Z         Ui/Ue*100    Site 
sym Mult Type Seq Fractn 
  Fe1      0.000000      0.136000      0.564200      46.00          
M(100)   8   FE+3  1 0.6667       
  Ti1      0.000000      0.136000      0.564200      46.00          
M(100)   8   TI+4  2 0.3333       
  Fe2      0.000000      0.189000      0.250000      37.00        
MM2(010)   4   FE+3  3 0.6667       
  Ti2      0.000000      0.189000      0.250000      37.00        
MM2(010)   4   TI+4  4 0.3333       
  O1       0.000000      0.766000      0.250000      73.00        
MM2(010)   4   O-2   5 1.0000       
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  O2       0.000000      0.048000      0.117000      62.00          
M(100)   8   O-2   6 1.0000       
  O3       0.000000      0.311000      0.070000      66.00          
M(100)   8   O-2   7 1.0000       
 
 Thermal parameters multiplied by 100.0 are 
  Name        U11          U22          U33          U12          U13          
U23 
  Fe1      46.00        46.00        46.00         0.00         0.00         
0.00         
  Ti1      46.00        46.00        46.00         0.00         0.00         
0.00         
  Fe2      37.00        37.00        37.00         0.00         0.00         
0.00         
  Ti2      37.00        37.00        37.00         0.00         0.00         
0.00         
  O1       73.00        73.00        73.00         0.00         0.00         
0.00         
  O2       62.00        62.00        62.00         0.00         0.00         
0.00         
  O3       66.00        66.00        66.00         0.00         0.00         
0.00         
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Bonding distances and angles from the Rietveld refinement for each phase present 
(see Table S1) 
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 The last history record is : 
     HSTRY 43 GENLES  Win32  Mar 10 14:59:49 2009 Sdsq= 0.242E+06 S/E= 0.964E-
02  
 
 Space group R 3 c                
 The lattice is acentric  R-centered trigonal      Laue symmetry 3barm1 
  Multiplicity of a general site is  18 
  The location of the origin is arbitrary in z   
 
 The equivalent positions are: 
 
 ( 1)     X      Y      Z  ( 2)    -Y     X-Y     Z  ( 3)    Y-X    -X      Z  
 ( 4)    Y-X     Y  1/2+Z  ( 5)    -Y     -X  1/2+Z  ( 6)     X     X-Y 1/2+Z  
  
 GENLES was run on Mar 10 14:59:58 2009    Total cycles run 323    
 
 The Current Least-Squares controls are 
 
 Maximum number of cycles is    3 
 I/SigI cut-off is  1.00 
  
 The atom type radii are 
 
 28 
 TYPE     BOND      ANGLE 
 FE+2     1.47000   1.27000 
 TI+4     1.66000   1.46000 
 O-2      1.09000   0.89000 
 TI       1.66000   1.46000 
 FE       1.47000   1.27000 
 O        1.09000   0.89000 
 FE+3     1.47000   1.27000 
 
 Lattice constants are    5.12362   5.12362  13.74707 0.00000 0.00000-0.50000 
   Standard deviations    0.00004   0.00004   0.00015 0.00000 0.00000 0.00000 
 
 DMAX is    0.00000 DAGL is    0.00000 and IAGL is     0 
 
 The atoms read in are 
1FeTiO3 LiNbO3 phase TVFTHP2                                        DISAGL   Version Win32  
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  Fe1      0.0000000(0)  0.0000000(0)  0.28802(9)       3     FE+2    1 1.012(6) 
  Ti1      0.0000000(0)  0.0000000(0)  0.00076(9)       3     TI+4    2 0.980(5) 
  O1       0.0523(4)     0.33982(34)   0.06242(16)      1     O-2     3 1.000(0) 
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       Vector         Length           Optr Cell        Neighbor atom coordinates 
      Fe1_Ti1         2.9246(8)          4 0 0 0     0.00000   0.00000   0.50076 
      Fe1_Ti1         3.02519(18)      201-1-1 0    -0.33333  -0.66667   0.33410 
      Fe1_Ti1         3.02519(18)      201-1 0 0    -0.33333   0.33333   0.33410 
      Fe1_Ti1         3.02519(18)      201 0 0 0     0.66667   0.33333   0.33410 
      Fe1_O1          2.1205(26)       104-1-1-1    -0.37919   0.00649   0.22909 
      Fe1_O1          2.1205(26)       105 0-1-1    -0.00649  -0.38567   0.22909 
      Fe1_O1          2.1205(26)       106 0 0-1     0.38567   0.37919   0.22909 
      Fe1_O1          2.1587(26)       201-1-1 0    -0.28099  -0.32685   0.39576 
      Fe1_O1          2.1587(26)       202 0 0 0     0.32685   0.04585   0.39576 
      Fe1_O1          2.1587(26)       203-1 0 0    -0.04585   0.28099   0.39576 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
          O1_Fe1_O1          106.33(9)        104-1-1-1   105 0-1-1 
          O1_Fe1_O1          106.33(9)        104-1-1-1   106 0 0-1 
          O1_Fe1_O1           90.77(5)        104-1-1-1   201-1-1 0 
          O1_Fe1_O1          158.03(14)       104-1-1-1   202 0 0 0 
          O1_Fe1_O1           81.12(5)        104-1-1-1   203-1 0 0 
          O1_Fe1_O1          106.33(9)        105 0-1-1   106 0 0-1 
          O1_Fe1_O1           81.12(5)        105 0-1-1   201-1-1 0 
          O1_Fe1_O1           90.77(5)        105 0-1-1   202 0 0 0 
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          O1_Fe1_O1          158.03(14)       105 0-1-1   203-1 0 0 
          O1_Fe1_O1          158.03(14)       106 0 0-1   201-1-1 0 
          O1_Fe1_O1           81.12(5)        106 0 0-1   202 0 0 0 
          O1_Fe1_O1           90.77(5)        106 0 0-1   203-1 0 0 
          O1_Fe1_O1           78.10(11)       201-1-1 0   202 0 0 0 
          O1_Fe1_O1           78.10(11)       201-1-1 0   203-1 0 0 
          O1_Fe1_O1           78.10(11)       202 0 0 0   203-1 0 0 
 
       Vector         Length           Optr Cell        Neighbor atom coordinates 
      Ti1_Fe1         2.9246(8)          4 0 0-1     0.00000   0.00000  -0.21198 
      Ti1_Fe1         3.02519(18)      101-1-1-1    -0.66667  -0.33333  -0.04532 
      Ti1_Fe1         3.02519(18)      101 0-1-1     0.33333  -0.33333  -0.04532 
      Ti1_Fe1         3.02519(18)      101 0 0-1     0.33333   0.66667  -0.04532 
      Ti1_O1          1.8317(24)         1 0 0 0     0.05234   0.33982   0.06242 
      Ti1_O1          1.8317(24)         2 0 0 0    -0.33982  -0.28748   0.06242 
      Ti1_O1          1.8317(24)         3 0 0 0     0.28748  -0.05234   0.06242 
      Ti1_O1          2.1330(25)       204-1-1-1    -0.04585  -0.32685  -0.10424 
      Ti1_O1          2.1330(25)       205 0 0-1     0.32685   0.28099  -0.10424 
      Ti1_O1          2.1330(25)       206-1 0-1    -0.28099   0.04585  -0.10424 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
          O1_Ti1_O1          100.30(12)         1 0 0 0     2 0 0 0 
          O1_Ti1_O1          100.30(12)         1 0 0 0     3 0 0 0 
          O1_Ti1_O1          164.97(17)         1 0 0 0   204-1-1-1 
          O1_Ti1_O1           88.81(4)          1 0 0 0   205 0 0-1 
          O1_Ti1_O1           89.69(4)          1 0 0 0   206-1 0-1 
          O1_Ti1_O1          100.30(12)         2 0 0 0     3 0 0 0 
          O1_Ti1_O1           89.69(4)          2 0 0 0   204-1-1-1 
          O1_Ti1_O1          164.97(17)         2 0 0 0   205 0 0-1 
          O1_Ti1_O1           88.81(4)          2 0 0 0   206-1 0-1 
          O1_Ti1_O1           88.81(4)          3 0 0 0   204-1-1-1 
          O1_Ti1_O1           89.69(4)          3 0 0 0   205 0 0-1 
          O1_Ti1_O1          164.97(17)         3 0 0 0   206-1 0-1 
          O1_Ti1_O1           79.23(11)       204-1-1-1   205 0 0-1 
          O1_Ti1_O1           79.23(11)       204-1-1-1   206-1 0-1 
          O1_Ti1_O1           79.23(11)       205 0 0-1   206-1 0-1 
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       Vector         Length           Optr Cell        Neighbor atom coordinates 
       O1_Fe1         2.1587(26)       101 0 0-1     0.33333   0.66667  -0.04532 
       O1_Fe1         2.1205(26)       204-1 0-1    -0.33333   0.33333   0.12135 
       O1_Ti1         1.8317(24)         1 0 0 0     0.00000   0.00000   0.00076 
       O1_Ti1         2.1330(25)       104 0 0-1     0.33333   0.66667   0.16743 
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            Angle             Degrees         atom 1 loc  atom 3 loc 
         Fe1_O1_Fe1          121.94(9)        101 0 0-1   204-1 0-1 
         Fe1_O1_Ti1           98.26(15)       101 0 0-1     1 0 0 0 
         Fe1_O1_Ti1           85.91(5)        101 0 0-1   104 0 0-1 
         Fe1_O1_Ti1          118.00(7)        204-1 0-1     1 0 0 0 
         Fe1_O1_Ti1           90.67(12)       204-1 0-1   104 0 0-1 
         Ti1_O1_Ti1          141.26(11)         1 0 0 0   104 0 0-1 
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 Space group F m -3 m             
 The lattice is centric  F-centered cubic         Laue symmetry m3m    
  Multiplicity of a general site is 192 
  The symmetry of the point 0,0,0 contains 1bar 
 
 The equivalent positions are: 
 
 ( 1)     X      Y      Z  ( 2)     Z      X      Y  ( 3)     Y      Z      X  
 ( 4)     X      Y     -Z  ( 5)    -Z      X      Y  ( 6)     Y     -Z      X  
 ( 7)    -Z      X     -Y  ( 8)    -Y     -Z      X  ( 9)     Y     -Z     -X  
 (10)    -X      Y     -Z  (11)    -Z     -X      Y  (12)     X     -Y     -Z  
 (13)     Y      X      Z  (14)     Z      Y      X  (15)     X      Z      Y  
 (16)     Y      X     -Z  (17)    -Z      Y      X  (18)     X     -Z      Y  
 (19)    -Z      Y     -X  (20)    -X     -Z      Y  (21)     X     -Z     -Y  
 (22)    -Y      X     -Z  (23)    -Z     -Y      X  (24)     Y     -X     -Z  
  
 GENLES was run on Mar 10 14:59:58 2009    Total cycles run 323    
 
 The Current Least-Squares controls are 
 
 Maximum number of cycles is    3 
 I/SigI cut-off is  1.00 
  
 The atom type radii are 
 
 TYPE     BOND      ANGLE 
 FE+2     1.47000   1.27000 
 TI+4     1.66000   1.46000 
 O-2      1.09000   0.89000 
 TI       1.66000   1.46000 
 FE       1.47000   1.27000 
 O        1.09000   0.89000 
 FE+3     1.47000   1.27000 
 
 Lattice constants are    4.08579   4.08579   4.08579 0.00000 0.00000 0.00000 
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   Standard deviations    0.00007   0.00007   0.00007 0.00000 0.00000 0.00000 
 
 DMAX is    2.18000 DAGL is    1.78000 and IAGL is     0 
 
 The atoms read in are 
  Ti1      0.0000000(0)  0.0000000(0)  0.0000000(0)    M3M    TI      1 1.000(0) 
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       Vector         Length           Optr Cell        Neighbor atom coordinates 
      Ti1_Ti1         2.88909(3)       101 0-1-1     0.00000  -0.50000  -0.50000 
      Ti1_Ti1         2.88909(3)       101 0-1 0     0.00000  -0.50000   0.50000 
      Ti1_Ti1         2.88909(3)       101 0 0-1     0.00000   0.50000  -0.50000 
      Ti1_Ti1         2.88909(3)       101 0 0 0     0.00000   0.50000   0.50000 
      Ti1_Ti1         2.88909(3)       201-1 0-1    -0.50000   0.00000  -0.50000 
      Ti1_Ti1         2.88909(3)       201-1 0 0    -0.50000   0.00000   0.50000 
      Ti1_Ti1         2.88909(3)       201 0 0-1     0.50000   0.00000  -0.50000 
      Ti1_Ti1         2.88909(3)       201 0 0 0     0.50000   0.00000   0.50000 
      Ti1_Ti1         2.88909(5)       301-1-1 0    -0.50000  -0.50000   0.00000 
      Ti1_Ti1         2.88909(5)       301-1 0 0    -0.50000   0.50000   0.00000 
      Ti1_Ti1         2.88909(5)       301 0-1 0     0.50000  -0.50000   0.00000 
      Ti1_Ti1         2.88909(5)       301 0 0 0     0.50000   0.50000   0.00000 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
         Ti1_Ti1_Ti1          90.000(1)       101 0-1-1   101 0-1 0 
         Ti1_Ti1_Ti1          90.000(1)       101 0-1-1   101 0 0-1 
         Ti1_Ti1_Ti1         179.972(0)       101 0-1-1   101 0 0 0 
         Ti1_Ti1_Ti1          60.000(1)       101 0-1-1   201-1 0-1 
         Ti1_Ti1_Ti1         120.000(1)       101 0-1-1   201-1 0 0 
         Ti1_Ti1_Ti1          60.000(1)       101 0-1-1   201 0 0-1 
         Ti1_Ti1_Ti1         120.000(1)       101 0-1-1   201 0 0 0 
         Ti1_Ti1_Ti1          60.000(0)       101 0-1-1   301-1-1 0 
         Ti1_Ti1_Ti1         120.000(0)       101 0-1-1   301-1 0 0 
         Ti1_Ti1_Ti1          60.000(0)       101 0-1-1   301 0-1 0 
         Ti1_Ti1_Ti1         120.000(0)       101 0-1-1   301 0 0 0 
         Ti1_Ti1_Ti1         179.966(0)       101 0-1 0   101 0 0-1 
         Ti1_Ti1_Ti1          90.000(1)       101 0-1 0   101 0 0 0 
         Ti1_Ti1_Ti1         120.000(1)       101 0-1 0   201-1 0-1 
         Ti1_Ti1_Ti1          60.000(1)       101 0-1 0   201-1 0 0 
         Ti1_Ti1_Ti1         120.000(1)       101 0-1 0   201 0 0-1 
         Ti1_Ti1_Ti1          60.000(1)       101 0-1 0   201 0 0 0 
         Ti1_Ti1_Ti1          60.000(0)       101 0-1 0   301-1-1 0 
         Ti1_Ti1_Ti1         120.000(0)       101 0-1 0   301-1 0 0 
         Ti1_Ti1_Ti1          60.000(0)       101 0-1 0   301 0-1 0 
         Ti1_Ti1_Ti1         120.000(0)       101 0-1 0   301 0 0 0 
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         Ti1_Ti1_Ti1          90.000(1)       101 0 0-1   101 0 0 0 
         Ti1_Ti1_Ti1          60.000(1)       101 0 0-1   201-1 0-1 
         Ti1_Ti1_Ti1         120.000(1)       101 0 0-1   201-1 0 0 
         Ti1_Ti1_Ti1          60.000(1)       101 0 0-1   201 0 0-1 
         Ti1_Ti1_Ti1         120.000(1)       101 0 0-1   201 0 0 0 
         Ti1_Ti1_Ti1         120.000(0)       101 0 0-1   301-1-1 0 
         Ti1_Ti1_Ti1          60.000(0)       101 0 0-1   301-1 0 0 
         Ti1_Ti1_Ti1         120.000(0)       101 0 0-1   301 0-1 0 
         Ti1_Ti1_Ti1          60.000(0)       101 0 0-1   301 0 0 0 
         Ti1_Ti1_Ti1         120.000(1)       101 0 0 0   201-1 0-1 
         Ti1_Ti1_Ti1          60.000(1)       101 0 0 0   201-1 0 0 
         Ti1_Ti1_Ti1         120.000(1)       101 0 0 0   201 0 0-1 
         Ti1_Ti1_Ti1          60.000(1)       101 0 0 0   201 0 0 0 
         Ti1_Ti1_Ti1         120.000(0)       101 0 0 0   301-1-1 0 
         Ti1_Ti1_Ti1          60.000(0)       101 0 0 0   301-1 0 0 
         Ti1_Ti1_Ti1         120.000(0)       101 0 0 0   301 0-1 0 
         Ti1_Ti1_Ti1          60.000(0)       101 0 0 0   301 0 0 0 
         Ti1_Ti1_Ti1          90.000(1)       201-1 0-1   201-1 0 0 
         Ti1_Ti1_Ti1          90.000(1)       201-1 0-1   201 0 0-1 
         Ti1_Ti1_Ti1         179.972(0)       201-1 0-1   201 0 0 0 
         Ti1_Ti1_Ti1          60.000(0)       201-1 0-1   301-1-1 0 
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            Angle             Degrees         atom 1 loc  atom 3 loc 
         Ti1_Ti1_Ti1          60.000(0)       201-1 0-1   301-1 0 0 
         Ti1_Ti1_Ti1         120.000(0)       201-1 0-1   301 0-1 0 
         Ti1_Ti1_Ti1         120.000(0)       201-1 0-1   301 0 0 0 
         Ti1_Ti1_Ti1         179.966(0)       201-1 0 0   201 0 0-1 
         Ti1_Ti1_Ti1          90.000(1)       201-1 0 0   201 0 0 0 
         Ti1_Ti1_Ti1          60.000(0)       201-1 0 0   301-1-1 0 
         Ti1_Ti1_Ti1          60.000(0)       201-1 0 0   301-1 0 0 
         Ti1_Ti1_Ti1         120.000(0)       201-1 0 0   301 0-1 0 
         Ti1_Ti1_Ti1         120.000(0)       201-1 0 0   301 0 0 0 
         Ti1_Ti1_Ti1          90.000(1)       201 0 0-1   201 0 0 0 
         Ti1_Ti1_Ti1         120.000(0)       201 0 0-1   301-1-1 0 
         Ti1_Ti1_Ti1         120.000(0)       201 0 0-1   301-1 0 0 
         Ti1_Ti1_Ti1          60.000(0)       201 0 0-1   301 0-1 0 
         Ti1_Ti1_Ti1          60.000(0)       201 0 0-1   301 0 0 0 
         Ti1_Ti1_Ti1         120.000(0)       201 0 0 0   301-1-1 0 
         Ti1_Ti1_Ti1         120.000(0)       201 0 0 0   301-1 0 0 
         Ti1_Ti1_Ti1          60.000(0)       201 0 0 0   301 0-1 0 
         Ti1_Ti1_Ti1          60.000(0)       201 0 0 0   301 0 0 0 
         Ti1_Ti1_Ti1          90.000(0)       301-1-1 0   301-1 0 0 
         Ti1_Ti1_Ti1          90.000(0)       301-1-1 0   301 0-1 0 
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         Ti1_Ti1_Ti1         179.972(0)       301-1-1 0   301 0 0 0 
         Ti1_Ti1_Ti1         179.966(0)       301-1 0 0   301 0-1 0 
         Ti1_Ti1_Ti1          90.000(0)       301-1 0 0   301 0 0 0 
         Ti1_Ti1_Ti1          90.000(0)       301 0-1 0   301 0 0 0 
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 Space group I m -3 m             
 The lattice is centric  I-centered cubic         Laue symmetry m3m    
  Multiplicity of a general site is  96 
  The symmetry of the point 0,0,0 contains 1bar 
 
 The equivalent positions are: 
 
 ( 1)     X      Y      Z  ( 2)     Z      X      Y  ( 3)     Y      Z      X  
 ( 4)     X      Y     -Z  ( 5)    -Z      X      Y  ( 6)     Y     -Z      X  
 ( 7)    -Z      X     -Y  ( 8)    -Y     -Z      X  ( 9)     Y     -Z     -X  
 (10)    -X      Y     -Z  (11)    -Z     -X      Y  (12)     X     -Y     -Z  
 (13)     Y      X      Z  (14)     Z      Y      X  (15)     X      Z      Y  
 (16)     Y      X     -Z  (17)    -Z      Y      X  (18)     X     -Z      Y  
 (19)    -Z      Y     -X  (20)    -X     -Z      Y  (21)     X     -Z     -Y  
 (22)    -Y      X     -Z  (23)    -Z     -Y      X  (24)     Y     -X     -Z  
  
 GENLES was run on Mar 10 14:59:58 2009    Total cycles run 323    
 
 The Current Least-Squares controls are 
 
 Maximum number of cycles is    3 
 I/SigI cut-off is  1.00 
  
 The atom type radii are 
 
 TYPE     BOND      ANGLE 
 FE+2     1.47000   1.27000 
 TI+4     1.66000   1.46000 
 O-2      1.09000   0.89000 
 TI       1.66000   1.46000 
 FE       1.47000   1.27000 
 O        1.09000   0.89000 
 FE+3     1.47000   1.27000 
 
 Lattice constants are    2.77454   2.77454   2.77454 0.00000 0.00000 0.00000 
   Standard deviations    0.00008   0.00008   0.00008 0.00000 0.00000 0.00000 
 
 DMAX is    3.32000 DAGL is    2.92000 and IAGL is     0 
 34 
 
 The atoms read in are 
  Fe1      0.0000000(0)  0.0000000(0)  0.0000000(0)    M3M    FE      1 1.000(0) 
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       Vector         Length           Optr Cell        Neighbor atom coordinates 
      Fe1_Fe1         2.77454(8)         1-1 0 0    -1.00000   0.00000   0.00000 
      Fe1_Fe1         2.77454(8)         1 0-1 0     0.00000  -1.00000   0.00000 
      Fe1_Fe1         2.77454(8)         1 0 0-1     0.00000   0.00000  -1.00000 
      Fe1_Fe1         2.77454(8)         1 0 0 1     0.00000   0.00000   1.00000 
      Fe1_Fe1         2.77454(8)         1 0 1 0     0.00000   1.00000   0.00000 
      Fe1_Fe1         2.77454(8)         1 1 0 0     1.00000   0.00000   0.00000 
      Fe1_Fe1         2.40283(5)       101-1-1-1    -0.50000  -0.50000  -0.50000 
      Fe1_Fe1         2.40283(5)       101-1-1 0    -0.50000  -0.50000   0.50000 
      Fe1_Fe1         2.40283(5)       101-1 0-1    -0.50000   0.50000  -0.50000 
      Fe1_Fe1         2.40283(5)       101-1 0 0    -0.50000   0.50000   0.50000 
      Fe1_Fe1         2.40283(5)       101 0-1-1     0.50000  -0.50000  -0.50000 
      Fe1_Fe1         2.40283(5)       101 0-1 0     0.50000  -0.50000   0.50000 
      Fe1_Fe1         2.40283(5)       101 0 0-1     0.50000   0.50000  -0.50000 
      Fe1_Fe1         2.40283(5)       101 0 0 0     0.50000   0.50000   0.50000 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
         Fe1_Fe1_Fe1          70.529(2)       101-1-1-1   101-1-1 0 
         Fe1_Fe1_Fe1          70.529(1)       101-1-1-1   101-1 0-1 
         Fe1_Fe1_Fe1         109.471(1)       101-1-1-1   101-1 0 0 
         Fe1_Fe1_Fe1          70.529(1)       101-1-1-1   101 0-1-1 
         Fe1_Fe1_Fe1         109.471(1)       101-1-1-1   101 0-1 0 
         Fe1_Fe1_Fe1         109.471(2)       101-1-1-1   101 0 0-1 
         Fe1_Fe1_Fe1         180.000(0)       101-1-1-1   101 0 0 0 
         Fe1_Fe1_Fe1         109.471(1)       101-1-1 0   101-1 0-1 
         Fe1_Fe1_Fe1          70.529(1)       101-1-1 0   101-1 0 0 
         Fe1_Fe1_Fe1         109.471(1)       101-1-1 0   101 0-1-1 
         Fe1_Fe1_Fe1          70.529(1)       101-1-1 0   101 0-1 0 
         Fe1_Fe1_Fe1         180.000(0)       101-1-1 0   101 0 0-1 
         Fe1_Fe1_Fe1         109.471(2)       101-1-1 0   101 0 0 0 
         Fe1_Fe1_Fe1          70.529(2)       101-1 0-1   101-1 0 0 
         Fe1_Fe1_Fe1         109.471(2)       101-1 0-1   101 0-1-1 
         Fe1_Fe1_Fe1         180.000(0)       101-1 0-1   101 0-1 0 
         Fe1_Fe1_Fe1          70.529(1)       101-1 0-1   101 0 0-1 
         Fe1_Fe1_Fe1         109.471(1)       101-1 0-1   101 0 0 0 
         Fe1_Fe1_Fe1         180.000(0)       101-1 0 0   101 0-1-1 
         Fe1_Fe1_Fe1         109.471(2)       101-1 0 0   101 0-1 0 
         Fe1_Fe1_Fe1         109.471(1)       101-1 0 0   101 0 0-1 
         Fe1_Fe1_Fe1          70.529(1)       101-1 0 0   101 0 0 0 
 35 
         Fe1_Fe1_Fe1          70.529(2)       101 0-1-1   101 0-1 0 
         Fe1_Fe1_Fe1          70.529(1)       101 0-1-1   101 0 0-1 
         Fe1_Fe1_Fe1         109.471(1)       101 0-1-1   101 0 0 0 
         Fe1_Fe1_Fe1         109.471(1)       101 0-1 0   101 0 0-1 
         Fe1_Fe1_Fe1          70.529(1)       101 0-1 0   101 0 0 0 
         Fe1_Fe1_Fe1          70.529(2)       101 0 0-1   101 0 0 0 
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 Space group F m -3 m             
 The lattice is centric  F-centered cubic         Laue symmetry m3m    
  Multiplicity of a general site is 192 
  The symmetry of the point 0,0,0 contains 1bar 
 
 The equivalent positions are: 
 
 ( 1)     X      Y      Z  ( 2)     Z      X      Y  ( 3)     Y      Z      X  
 ( 4)     X      Y     -Z  ( 5)    -Z      X      Y  ( 6)     Y     -Z      X  
 ( 7)    -Z      X     -Y  ( 8)    -Y     -Z      X  ( 9)     Y     -Z     -X  
 (10)    -X      Y     -Z  (11)    -Z     -X      Y  (12)     X     -Y     -Z  
 (13)     Y      X      Z  (14)     Z      Y      X  (15)     X      Z      Y  
 (16)     Y      X     -Z  (17)    -Z      Y      X  (18)     X     -Z      Y  
 (19)    -Z      Y     -X  (20)    -X     -Z      Y  (21)     X     -Z     -Y  
 (22)    -Y      X     -Z  (23)    -Z     -Y      X  (24)     Y     -X     -Z  
  
 GENLES was run on Mar 10 14:59:58 2009    Total cycles run 323    
 
 The Current Least-Squares controls are 
 
 Maximum number of cycles is    3 
 I/SigI cut-off is  1.00 
  
 The atom type radii are 
 
 TYPE     BOND      ANGLE 
 FE+2     1.47000   1.27000 
 TI+4     1.66000   1.46000 
 O-2      1.09000   0.89000 
 TI       1.66000   1.46000 
 FE       1.47000   1.27000 
 O        1.09000   0.89000 
 FE+3     1.47000   1.27000 
 
 Lattice constants are    4.32902   4.32902   4.32902 0.00000 0.00000 0.00000 
   Standard deviations    0.00030   0.00030   0.00030 0.00000 0.00000 0.00000 
 36 
 
 DMAX is    2.94000 DAGL is    2.54000 and IAGL is     0 
 
 The atoms read in are 
  Fe1      0.0000000(0)  0.0000000(0)  0.0000000(0)    M3M    FE+2    1 1.000(0) 
  O1       0.5000000(0)  0.5000000(0)  0.5000000(0)    M3M    O-2     2 1.000(0) 
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       Vector         Length           Optr Cell        Neighbor atom coordinates 
      Fe1_O1          2.16451(15)      101-1-1-1    -0.50000   0.00000   0.00000 
      Fe1_O1          2.16451(15)      101 0-1-1     0.50000   0.00000   0.00000 
      Fe1_O1          2.16451(15)      201-1-1-1     0.00000  -0.50000   0.00000 
      Fe1_O1          2.16451(15)      201-1 0-1     0.00000   0.50000   0.00000 
      Fe1_O1          2.16451(15)      301-1-1-1     0.00000   0.00000  -0.50000 
      Fe1_O1          2.16451(15)      301-1-1 0     0.00000   0.00000   0.50000 
       O1_Fe1         2.16451(15)      101 0 0 0     0.00000   0.50000   0.50000 
       O1_Fe1         2.16451(15)      101 1 0 0     1.00000   0.50000   0.50000 
       O1_Fe1         2.16451(15)      201 0 0 0     0.50000   0.00000   0.50000 
       O1_Fe1         2.16451(15)      201 0 1 0     0.50000   1.00000   0.50000 
       O1_Fe1         2.16451(15)      301 0 0 0     0.50000   0.50000   0.00000 
       O1_Fe1         2.16451(15)      301 0 0 1     0.50000   0.50000   1.00000 
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 Space group P -3 m 1             
 The lattice is centric   primitive trigonal      Laue symmetry 3barm1 
  Multiplicity of a general site is  12 
  The symmetry of the point 0,0,0 contains 1bar 
 
 The equivalent positions are: 
 
 ( 1)     X      Y      Z  ( 2)    -Y     X-Y     Z  ( 3)    Y-X    -X      Z  
 ( 4)    Y-X     Y      Z  ( 5)    -Y     -X      Z  ( 6)     X     X-Y     Z  
  
 GENLES was run on Mar 10 14:59:58 2009    Total cycles run 323    
 
 The Current Least-Squares controls are 
 
 Maximum number of cycles is    3 
 I/SigI cut-off is  1.00 
  
 The atom type radii are 
 
 37 
 TYPE     BOND      ANGLE 
 FE+2     1.47000   1.27000 
 TI+4     1.66000   1.46000 
 O-2      1.09000   0.89000 
 TI       1.66000   1.46000 
 FE       1.47000   1.27000 
 O        1.09000   0.89000 
 FE+3     1.47000   1.27000 
 
 Lattice constants are    2.96448   2.96448   4.81540 0.00000 0.00000-0.50000 
   Standard deviations    0.00016   0.00016   0.00034 0.00000 0.00000 0.00000 
 
 DMAX is    2.18000 DAGL is    1.78000 and IAGL is     0 
 
 The atoms read in are 
  Ti1      0.3333300(0)  0.6666600(0)  0.2500000(0)  3M(100)  TI      1 1.000(0) 
  O1       0.0000000(0)  0.0000000(0)  0.0000000(0) -3M(100)  O       2 1.000(0) 
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       Vector         Length           Optr Cell        Neighbor atom coordinates 
      Ti1_Ti1         2.96448(16)        1-1-1 0    -0.66667  -0.33334   0.25000 
      Ti1_Ti1         2.96448(16)        1-1 0 0    -0.66667   0.66666   0.25000 
      Ti1_Ti1         2.96448(16)        1 0-1 0     0.33333  -0.33334   0.25000 
      Ti1_Ti1         2.96448(16)        1 0 1 0     0.33333   1.66666   0.25000 
      Ti1_Ti1         2.96448(16)        1 1 0 0     1.33333   0.66666   0.25000 
      Ti1_Ti1         2.96448(16)        1 1 1 0     1.33333   1.66666   0.25000 
      Ti1_Ti1         2.95404(15)       -1 0 1 0    -0.33333   0.33334  -0.25000 
      Ti1_Ti1         2.95404(15)       -1 0 1 1    -0.33333   0.33334   0.75000 
      Ti1_Ti1         2.95404(15)       -1 1 1 0     0.66667   0.33334  -0.25000 
      Ti1_Ti1         2.95404(15)       -1 1 1 1     0.66667   0.33334   0.75000 
      Ti1_Ti1         2.95407(15)       -1 1 2 0     0.66667   1.33334  -0.25000 
      Ti1_Ti1         2.95407(15)       -1 1 2 1     0.66667   1.33334   0.75000 
      Ti1_O1          2.09250(9)         1 0 0 0     0.00000   0.00000   0.00000 
      Ti1_O1          2.09253(9)         1 0 1 0     0.00000   1.00000   0.00000 
      Ti1_O1          2.09253(9)         1 1 1 0     1.00000   1.00000   0.00000 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
          O1_Ti1_O1           90.202(3)         1 0 0 0     1 0 1 0 
          O1_Ti1_O1           90.202(3)         1 0 0 0     1 1 1 0 
          O1_Ti1_O1           90.202(3)         1 0 1 0     1 1 1 0 
 
       Vector         Length           Optr Cell        Neighbor atom coordinates 
       O1_Ti1         2.09253(9)         1-1-1 0    -0.66667  -0.33334   0.25000 
       O1_Ti1         2.09253(9)         1 0-1 0     0.33333  -0.33334   0.25000 
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       O1_Ti1         2.09250(9)         1 0 0 0     0.33333   0.66666   0.25000 
       O1_Ti1         2.09250(9)        -1 0 0 0    -0.33333  -0.66666  -0.25000 
       O1_Ti1         2.09253(9)        -1 0 1 0    -0.33333   0.33334  -0.25000 
       O1_Ti1         2.09253(9)        -1 1 1 0     0.66667   0.33334  -0.25000 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
         Ti1_O1_Ti1           90.202(3)         1-1-1 0     1 0-1 0 
         Ti1_O1_Ti1           90.202(3)         1-1-1 0     1 0 0 0 
         Ti1_O1_Ti1           89.798(3)         1-1-1 0    -1 0 0 0 
         Ti1_O1_Ti1           89.798(3)         1-1-1 0    -1 0 1 0 
         Ti1_O1_Ti1          180.000(0)         1-1-1 0    -1 1 1 0 
         Ti1_O1_Ti1           90.202(3)         1 0-1 0     1 0 0 0 
         Ti1_O1_Ti1           89.798(3)         1 0-1 0    -1 0 0 0 
         Ti1_O1_Ti1          180.000(0)         1 0-1 0    -1 0 1 0 
         Ti1_O1_Ti1           89.798(3)         1 0-1 0    -1 1 1 0 
         Ti1_O1_Ti1          180.000(0)         1 0 0 0    -1 0 0 0 
         Ti1_O1_Ti1           89.798(3)         1 0 0 0    -1 0 1 0 
         Ti1_O1_Ti1           89.798(3)         1 0 0 0    -1 1 1 0 
         Ti1_O1_Ti1           90.202(3)        -1 0 0 0    -1 0 1 0 
         Ti1_O1_Ti1           90.202(3)        -1 0 0 0    -1 1 1 0 
         Ti1_O1_Ti1           90.202(3)        -1 0 1 0    -1 1 1 0 
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 Space group C m c m              
 The lattice is centric  C-centered orthorhombic  Laue symmetry mmm    
  Multiplicity of a general site is  16 
  The symmetry of the point 0,0,0 contains 1bar 
 
 The equivalent positions are: 
 
 ( 1)     X      Y      Z  ( 2)    -X      Y      Z  
 ( 3)     X     -Y  1/2+Z  ( 4)    -X     -Y  1/2+Z  
  
 GENLES was run on Mar 10 14:59:58 2009    Total cycles run 323    
 
 The Current Least-Squares controls are 
 
 Maximum number of cycles is    3 
 I/SigI cut-off is  1.00 
  
 The atom type radii are 
 
 TYPE     BOND      ANGLE 
 FE+2     1.47000   1.27000 
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 TI+4     1.66000   1.46000 
 O-2      1.09000   0.89000 
 TI       1.66000   1.46000 
 FE       1.47000   1.27000 
 O        1.09000   0.89000 
 FE+3     1.47000   1.27000 
 
 Lattice constants are    3.74794   9.78973  10.11023 0.00000 0.00000 0.00000 
   Standard deviations    0.00286   0.00993   0.01688 0.00000 0.00000 0.00000 
 
 DMAX is    2.18000 DAGL is    1.78000 and IAGL is     0 
 
 The atoms read in are 
  Fe1      0.0000000(0)  0.1360000(0)  0.5642000(0)   M(100)  FE+3    1 0.667(0) 
  Ti1      0.0000000(0)  0.1360000(0)  0.5642000(0)   M(100)  TI+4    2 0.333(0) 
  Fe2      0.0000000(0)  0.1890000(0)  0.2500000(0) MM2(010)  FE+3    3 0.667(0) 
  Ti2      0.0000000(0)  0.1890000(0)  0.2500000(0) MM2(010)  TI+4    4 0.333(0) 
  O1       0.0000000(0)  0.7660000(0)  0.2500000(0) MM2(010)  O-2     5 1.000(0) 
  O2       0.0000000(0)  0.0480000(0)  0.1170000(0)   M(100)  O-2     6 1.000(0) 
  O3       0.0000000(0)  0.3110000(0)  0.0700000(0)   M(100)  O-2     7 1.000(0) 
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       Vector         Length           Optr Cell        Neighbor atom coordinates 
      Fe1_Ti1         2.9624(26)        -1 0 0 1     0.00000  -0.13600   0.43580 
      Fe1_O1          2.1093(28)         3 0 1 0     0.00000   0.23400   0.75000 
      Fe1_O2          1.8787(18)         3 0 0 0     0.00000  -0.04800   0.61700 
      Fe1_O2          2.0244(28)        -3 0 0 1     0.00000   0.04800   0.38300 
      Fe1_O3          2.1854(20)        -3 0 0 1     0.00000   0.31100   0.43000 
      Fe1_O3          1.9454(14)       103-1 0 0    -0.50000   0.18900   0.57000 
      Fe1_O3          1.9454(14)       103 0 0 0     0.50000   0.18900   0.57000 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
          O1_Fe1_O2          100.55(8)          3 0 1 0     3 0 0 0 
          O1_Fe1_O2          178.131(2)         3 0 1 0    -3 0 0 1 
          O1_Fe1_O3           81.480(15)        3 0 1 0   103-1 0 0 
          O1_Fe1_O3           81.480(15)        3 0 1 0   103 0 0 0 
          O2_Fe1_O2           81.32(7)          3 0 0 0    -3 0 0 1 
          O2_Fe1_O3          104.309(19)        3 0 0 0   103-1 0 0 
          O2_Fe1_O3          104.309(19)        3 0 0 0   103 0 0 0 
          O2_Fe1_O3           98.093(14)       -3 0 0 1   103-1 0 0 
          O2_Fe1_O3           98.093(14)       -3 0 0 1   103 0 0 0 
          O3_Fe1_O3          148.86(4)        103-1 0 0   103 0 0 0 
 
       Vector         Length           Optr Cell        Neighbor atom coordinates 
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      Ti1_Fe1         2.9624(26)        -1 0 0 1     0.00000  -0.13600   0.43580 
      Ti1_Ti1         2.9624(26)        -1 0 0 1     0.00000  -0.13600   0.43580 
      Ti1_Ti1         3.1905(20)      -101-1 0 1    -0.50000   0.36400   0.43580 
      Ti1_Ti1         3.1905(20)      -101 0 0 1     0.50000   0.36400   0.43580 
      Ti1_Ti2         3.219(5)           1 0 0 0     0.00000   0.18900   0.25000 
      Ti1_Ti2         3.1584(23)       103-1 0 0    -0.50000   0.31100   0.75000 
      Ti1_Ti2         3.1584(23)       103 0 0 0     0.50000   0.31100   0.75000 
      Ti1_O1          2.1093(28)         3 0 1 0     0.00000   0.23400   0.75000 
      Ti1_O2          1.8787(18)         3 0 0 0     0.00000  -0.04800   0.61700 
      Ti1_O2          2.0244(28)        -3 0 0 1     0.00000   0.04800   0.38300 
      Ti1_O3          2.1854(20)        -3 0 0 1     0.00000   0.31100   0.43000 
      Ti1_O3          1.9454(14)       103-1 0 0    -0.50000   0.18900   0.57000 
      Ti1_O3          1.9454(14)       103 0 0 0     0.50000   0.18900   0.57000 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
          O1_Ti1_O2          100.55(8)          3 0 1 0     3 0 0 0 
          O1_Ti1_O2          178.131(2)         3 0 1 0    -3 0 0 1 
          O1_Ti1_O3          101.32(10)         3 0 1 0    -3 0 0 1 
          O1_Ti1_O3           81.480(15)        3 0 1 0   103-1 0 0 
          O1_Ti1_O3           81.480(15)        3 0 1 0   103 0 0 0 
          O2_Ti1_O2           81.32(7)          3 0 0 0    -3 0 0 1 
          O2_Ti1_O3          158.129(24)        3 0 0 0    -3 0 0 1 
          O2_Ti1_O3          104.309(19)        3 0 0 0   103-1 0 0 
          O2_Ti1_O3          104.309(19)        3 0 0 0   103 0 0 0 
          O2_Ti1_O3           76.81(10)        -3 0 0 1    -3 0 0 1 
          O2_Ti1_O3           98.093(14)       -3 0 0 1   103-1 0 0 
          O2_Ti1_O3           98.093(14)       -3 0 0 1   103 0 0 0 
          O3_Ti1_O3           79.025(22)       -3 0 0 1   103-1 0 0 
          O3_Ti1_O3           79.025(22)       -3 0 0 1   103 0 0 0 
          O3_Ti1_O3          148.86(4)        103-1 0 0   103 0 0 0 
 
       Vector         Length           Optr Cell        Neighbor atom coordinates 
      Fe2_O1          2.0199(14)       101-1-1 0    -0.50000   0.26600   0.25000 
      Fe2_O1          2.0199(14)       101 0-1 0     0.50000   0.26600   0.25000 
      Fe2_O2          1.9270(19)         1 0 0 0     0.00000   0.04800   0.11700 
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       Vector         Length           Optr Cell        Neighbor atom coordinates 
      Fe2_O2          1.9270(19)        -3 0 0 1     0.00000   0.04800   0.38300 
      Fe2_O3          2.1768(26)         1 0 0 0     0.00000   0.31100   0.07000 
      Fe2_O3          2.1768(26)        -3 0 0 1     0.00000   0.31100   0.43000 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
          O1_Fe2_O1          136.17(5)        101-1-1 0   101 0-1 0 
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          O1_Fe2_O2          105.505(27)      101-1-1 0     1 0 0 0 
          O1_Fe2_O2          105.505(27)      101-1-1 0    -3 0 0 1 
          O1_Fe2_O2          105.505(27)      101 0-1 0     1 0 0 0 
          O1_Fe2_O2          105.505(27)      101 0-1 0    -3 0 0 1 
          O2_Fe2_O2           88.50(11)         1 0 0 0    -3 0 0 1 
 
       Vector         Length           Optr Cell        Neighbor atom coordinates 
      Ti2_Ti1         3.219(5)           1 0 0 0     0.00000   0.13600   0.56420 
      Ti2_Ti1         3.219(5)          -3 0 0 1     0.00000   0.13600  -0.06420 
      Ti2_Ti1         3.1584(23)       103-1 0-1    -0.50000   0.36400   0.06420 
      Ti2_Ti1         3.1584(23)       103 0 0-1     0.50000   0.36400   0.06420 
      Ti2_Ti1         3.1584(23)      -101-1 0 1    -0.50000   0.36400   0.43580 
      Ti2_Ti1         3.1584(23)      -101 0 0 1     0.50000   0.36400   0.43580 
      Ti2_O1          2.0199(14)       101-1-1 0    -0.50000   0.26600   0.25000 
      Ti2_O1          2.0199(14)       101 0-1 0     0.50000   0.26600   0.25000 
      Ti2_O2          1.9270(19)         1 0 0 0     0.00000   0.04800   0.11700 
      Ti2_O2          1.9270(19)        -3 0 0 1     0.00000   0.04800   0.38300 
      Ti2_O3          2.1768(26)         1 0 0 0     0.00000   0.31100   0.07000 
      Ti2_O3          2.1768(26)        -3 0 0 1     0.00000   0.31100   0.43000 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
          O1_Ti2_O1          136.17(5)        101-1-1 0   101 0-1 0 
          O1_Ti2_O2          105.505(27)      101-1-1 0     1 0 0 0 
          O1_Ti2_O2          105.505(27)      101-1-1 0    -3 0 0 1 
          O1_Ti2_O3           78.184(25)      101-1-1 0     1 0 0 0 
          O1_Ti2_O3           78.184(25)      101-1-1 0    -3 0 0 1 
          O1_Ti2_O2          105.505(27)      101 0-1 0     1 0 0 0 
          O1_Ti2_O2          105.505(27)      101 0-1 0    -3 0 0 1 
          O1_Ti2_O3           78.184(25)      101 0-1 0     1 0 0 0 
          O1_Ti2_O3           78.184(25)      101 0-1 0    -3 0 0 1 
          O2_Ti2_O2           88.50(11)         1 0 0 0    -3 0 0 1 
          O2_Ti2_O3           79.03(11)         1 0 0 0     1 0 0 0 
          O2_Ti2_O3          167.526(5)         1 0 0 0    -3 0 0 1 
          O2_Ti2_O3          167.526(5)        -3 0 0 1     1 0 0 0 
          O2_Ti2_O3           79.03(11)        -3 0 0 1    -3 0 0 1 
          O3_Ti2_O3          113.45(10)         1 0 0 0    -3 0 0 1 
 
       Vector         Length           Optr Cell        Neighbor atom coordinates 
       O1_Fe1         2.1093(28)         3 0 1-1     0.00000   0.86400   0.06420 
       O1_Fe1         2.1093(28)        -1 0 1 1     0.00000   0.86400   0.43580 
       O1_Ti1         2.1093(28)         3 0 1-1     0.00000   0.86400   0.06420 
       O1_Ti1         2.1093(28)        -1 0 1 1     0.00000   0.86400   0.43580 
       O1_Fe2         2.0199(14)       101-1 0 0    -0.50000   0.68900   0.25000 
       O1_Fe2         2.0199(14)       101 0 0 0     0.50000   0.68900   0.25000 
       O1_Ti2         2.0199(14)       101-1 0 0    -0.50000   0.68900   0.25000 
       O1_Ti2         2.0199(14)       101 0 0 0     0.50000   0.68900   0.25000 
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            Angle             Degrees         atom 1 loc  atom 3 loc 
         Fe1_O1_Fe1          125.89(9)          3 0 1-1    -1 0 1 1 
         Fe1_O1_Ti1            0.000(0)         3 0 1-1     3 0 1-1 
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            Angle             Degrees         atom 1 loc  atom 3 loc 
         Fe1_O1_Ti1          125.89(9)          3 0 1-1    -1 0 1 1 
         Fe1_O1_Fe2           99.773(22)        3 0 1-1   101-1 0 0 
         Fe1_O1_Fe2           99.773(22)        3 0 1-1   101 0 0 0 
         Fe1_O1_Ti2           99.773(22)        3 0 1-1   101-1 0 0 
         Fe1_O1_Ti2           99.773(22)        3 0 1-1   101 0 0 0 
         Fe1_O1_Ti1          125.89(9)         -1 0 1 1     3 0 1-1 
         Fe1_O1_Ti1            0.000(0)        -1 0 1 1    -1 0 1 1 
         Fe1_O1_Fe2           99.773(22)       -1 0 1 1   101-1 0 0 
         Fe1_O1_Fe2           99.773(22)       -1 0 1 1   101 0 0 0 
         Fe1_O1_Ti2           99.773(22)       -1 0 1 1   101-1 0 0 
         Fe1_O1_Ti2           99.773(22)       -1 0 1 1   101 0 0 0 
         Ti1_O1_Ti1          125.89(9)          3 0 1-1    -1 0 1 1 
         Ti1_O1_Fe2           99.773(22)        3 0 1-1   101-1 0 0 
         Ti1_O1_Fe2           99.773(22)        3 0 1-1   101 0 0 0 
         Ti1_O1_Ti2           99.773(22)        3 0 1-1   101-1 0 0 
         Ti1_O1_Ti2           99.773(22)        3 0 1-1   101 0 0 0 
         Ti1_O1_Fe2           99.773(22)       -1 0 1 1   101-1 0 0 
         Ti1_O1_Fe2           99.773(22)       -1 0 1 1   101 0 0 0 
         Ti1_O1_Ti2           99.773(22)       -1 0 1 1   101-1 0 0 
         Ti1_O1_Ti2           99.773(22)       -1 0 1 1   101 0 0 0 
         Fe2_O1_Fe2          136.17(5)        101-1 0 0   101 0 0 0 
         Fe2_O1_Ti2            0.000(0)       101-1 0 0   101-1 0 0 
         Fe2_O1_Ti2          136.17(5)        101-1 0 0   101 0 0 0 
         Fe2_O1_Ti2          136.17(5)        101 0 0 0   101-1 0 0 
         Fe2_O1_Ti2            0.000(0)       101 0 0 0   101 0 0 0 
         Ti2_O1_Ti2          136.17(5)        101-1 0 0   101 0 0 0 
 
       Vector         Length           Optr Cell        Neighbor atom coordinates 
       O2_Fe1         1.8787(18)         3 0 0-1     0.00000  -0.13600   0.06420 
       O2_Fe1         2.0244(28)        -3 0 0 1     0.00000   0.13600  -0.06420 
       O2_Ti1         1.8787(18)         3 0 0-1     0.00000  -0.13600   0.06420 
       O2_Ti1         2.0244(28)        -3 0 0 1     0.00000   0.13600  -0.06420 
       O2_Fe2         1.9270(19)         1 0 0 0     0.00000   0.18900   0.25000 
       O2_Ti2         1.9270(19)         1 0 0 0     0.00000   0.18900   0.25000 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
         Fe1_O2_Fe1           98.68(7)          3 0 0-1    -3 0 0 1 
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         Fe1_O2_Ti1            0.000(0)         3 0 0-1     3 0 0-1 
         Fe1_O2_Ti1           98.68(7)          3 0 0-1    -3 0 0 1 
         Fe1_O2_Fe2          152.258(25)        3 0 0-1     1 0 0 0 
         Fe1_O2_Ti2          152.258(25)        3 0 0-1     1 0 0 0 
         Fe1_O2_Ti1           98.68(7)         -3 0 0 1     3 0 0-1 
         Fe1_O2_Ti1            0.000(0)        -3 0 0 1    -3 0 0 1 
         Fe1_O2_Fe2          109.06(10)        -3 0 0 1     1 0 0 0 
         Fe1_O2_Ti2          109.06(10)        -3 0 0 1     1 0 0 0 
         Ti1_O2_Ti1           98.68(7)          3 0 0-1    -3 0 0 1 
         Ti1_O2_Fe2          152.258(25)        3 0 0-1     1 0 0 0 
         Ti1_O2_Ti2          152.258(25)        3 0 0-1     1 0 0 0 
         Ti1_O2_Fe2          109.06(10)        -3 0 0 1     1 0 0 0 
         Ti1_O2_Ti2          109.06(10)        -3 0 0 1     1 0 0 0 
         Fe2_O2_Ti2            0.000(0)         1 0 0 0     1 0 0 0 
 
       Vector         Length           Optr Cell        Neighbor atom coordinates 
       O3_Fe1         2.1854(20)        -3 0 0 1     0.00000   0.13600  -0.06420 
       O3_Fe1         1.9454(14)       103-1 0-1    -0.50000   0.36400   0.06420 
       O3_Fe1         1.9454(14)       103 0 0-1     0.50000   0.36400   0.06420 
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       Vector         Length           Optr Cell        Neighbor atom coordinates 
       O3_Ti1         2.1854(20)        -3 0 0 1     0.00000   0.13600  -0.06420 
       O3_Ti1         1.9454(14)       103-1 0-1    -0.50000   0.36400   0.06420 
       O3_Ti1         1.9454(14)       103 0 0-1     0.50000   0.36400   0.06420 
       O3_Fe2         2.1768(26)         1 0 0 0     0.00000   0.18900   0.25000 
       O3_Ti2         2.1768(26)         1 0 0 0     0.00000   0.18900   0.25000 
 
            Angle             Degrees         atom 1 loc  atom 3 loc 
         Fe1_O3_Fe1          148.86(4)        103-1 0-1   103 0 0-1 
         Fe1_O3_Ti1          100.975(22)      103-1 0-1    -3 0 0 1 
         Fe1_O3_Ti1            0.000(0)       103-1 0-1   103-1 0-1 
         Fe1_O3_Ti1          148.86(4)        103-1 0-1   103 0 0-1 
         Fe1_O3_Ti2           99.878(17)      103-1 0-1     1 0 0 0 
         Fe1_O3_Ti1          100.975(22)      103 0 0-1    -3 0 0 1 
         Fe1_O3_Ti1          148.86(4)        103 0 0-1   103-1 0-1 
         Fe1_O3_Ti1            0.000(0)       103 0 0-1   103 0 0-1 
         Fe1_O3_Ti2           99.878(17)      103 0 0-1     1 0 0 0 
         Ti1_O3_Ti1          100.975(22)       -3 0 0 1   103-1 0-1 
         Ti1_O3_Ti1          100.975(22)       -3 0 0 1   103 0 0-1 
         Ti1_O3_Ti2           95.10(11)        -3 0 0 1     1 0 0 0 
         Ti1_O3_Ti1          148.86(4)        103-1 0-1   103 0 0-1 
         Ti1_O3_Ti2           99.878(17)      103-1 0-1     1 0 0 0 
         Ti1_O3_Ti2           99.878(17)      103 0 0-1     1 0 0 0 
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